Effects of polyamine depletion on proliferation and differentiation of murine erythroleukemia cells.
The polyamines putrescine, spermidine, and spermine have been implicated in the regulation of both cell proliferation and differentiation. We have monitored the relationship of intracellular polyamine levels with proliferation and differentiation of murine Friend erythroleukemia (MEL) cells. The ornithine decarboxylase inhibitor, alpha-difluoromethylornithine, has been used to inhibit MEL proliferation by depleting intracellular putrescine and spermidine. This inhibition of MEL proliferation is abrogated by exogenous putrescine, spermidine, or spermine. The measurement of intracellular polyamine levels following the addition of these exogenous polyamines demonstrates that spermidine is required for MEL proliferation. Further, we have found a highly significant relationship (p less than 0.0001) between intracellular spermidine levels and MEL proliferation. The results also demonstrate that spermidine is required for induction of MEL differentiation by dimethyl sulfoxide, hexamethylene bisacetamide, and butyric acid. Moreover, there is a highly significant relationship (p less than 0.0001) between MEL proliferation and differentiation. The present study thus suggests that spermidine is involved in cell proliferation and, thereby, differentiation of MEL cells.